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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a semiconductor device, with which the 
defective etching of an inter-layer film can be prevented 
when an organic low dielectric constant film is used as 
an inter-layer film. 

SOLUTION: An inter-layer film, containing at least an 
organic low dielectric constant film 12 above a 
semiconductor substrate, is formed in this semiconductor 
device manufacturing method. This organic low dielectric 
constant film is etched immediately prior to the end point 
of etching using 0 2 gas, and the remaining part of the 

low dielectric constant film is overetched using a forming 
gas. As a result, at least a part of the via hole can be 
formed on the organic low dielectric constant film 12. 
Accordingly, the defective etching of bowing shape, etc., 
can be prevented on the organic low dielectric constant 
film 12. 



13 
12 




COPYRIGHT: (C)1999,JPO 



mn&mmi? (jp> 02) ^ Hfj 4# ^ ^ < A > oowkhmmmw 

#i§¥l 1-67909 

(43)&EB ¥fil£ll¥(1999)3^9B 



<51)Inta 8 »»II2# FI 

H 0 1 L 21/768 H 0 1 L 21/90 S 

21/3065 21/312 N 

21/312 21/302 J 

21/90 V 



*»3ft ff*K«»10 OL (£7 K) 





1$H¥9- 229403 


(7DW8IA 


000002185 












¥*9^(1997) 8^260 




JfcStifo&JIffcttft/ri 6 TB 7 #3&*» 








mn ie* 








JWCffcBJUeyfcft/H 6 TB 7 S35#V=~ 














(72)f89» 


TOf «f«F 








jtosc*s;iiKftft;n 6 tp 7 #35#v-— 











(54) *mt*&m<i>mm%& 



(57) QB»] 

<mm>±mz'p& < t mw&h&mwmm 1 2 
MianRftjRtfwsxBi:, zaxfflmsmmii 2© 

mttfcMgmHK 1 .2 <z>j£ y * 
WSmmPm l 2 fc^y3ft-;i/0>4>& < £=fc-g|S£7£ 













m 


m 








&©#*£m^Tfrv\ tm®3hmmmmv>& y ©bp 20 

^)t-/t-i^> if* 7 * - * y £M v vctf 
*>z.HK*V* gi£8^st^)gfcg§^©4>fc<£: 

[»*«4 ] ±njgnK#*i>& < n % s i o 2 K£ * 
■rsii** 1 ~ 3 © e> *>© wrai^ 1 ^i2«cco^^ 

30 

3.©;£«&&BI§S«©±i:: s i o 2 KfeJt&fcteiGB 

i©sio 2 mz-?*? tLxmfflmmmmz? 

it-^y^7.^m^x^v^y^^z.hK^), m 

s i o 2 mao : ^«ajMssim^M^ggm(^^< a 

e ] *mimfa(D±ynzm 1 © s i o 2 Bis: 
1 © s i o 2 mn±izmw&mim?mzi&j&t 40 

3L©»^S§il^l8l©±{cjfi 2 co s i o 2 mzmft 
zomzos i o 2 JK&x^^>y-rsn^^ 

ttft 2 © S i 0 2 Jg|£ * £ LT^#ei^{B^^sm 
t^2fflSi0 2 K«:V;**£UT|l«l©Si02 R 

&x«y^>y-tsc:i:{c«fc»;, msi. gl2©Si0 2 
a*©** < t %r-»&j8rtW6iafc. 50 



i ^ i 4$gg¥ 11- 67909 
W??m 7 ] ¥zg#g*£©±#&c8l 1©S i O2 Ugfc 

3©n 1 © s i o 2 j^±tc*flt*{gflMMfcH^ 

r©#gHM^®^Ig©±^2©S i o 2 n«»»r 

i©m2©s i o 2 mz*y*yy-?zjM£. 

Wtmzos i o 2 jg|&v** LT^fr$bft{£f!®£BI 
©-8P&0 2 Jft©:tf*fcMvvcxy*->4fU W8iW3h 

&mwm<m>)<MM*Z7*-$.yy#xzm^Tx. 
yryr-tzjMn* 

tt£2©S i0 2 Btfev^^fcbTSeBl-OS i0 2 k 
fcXy^^Szli^Cfcy, 0ft 1, £!2©Si0 2 

i^aa^t^{g^®«ttcg§m©^'&< 
starts zi t ?:4^i:-r s^^e©sstm 

0t*3(8] ±SB»2-<0S i 0 2 Ktftt&l ©S i O 

6 Xtt 7 iB$©¥^#I£g©8£t;£i& 

[it*® 9 3 ^<mfa®±%izmw&mmwmz 
z<D^whimmmmcD±iz s i o 2 KfcH&awsis 

d©S i 0 2 K©_tfC7:4- h MJt&Ktt, 3©7 

*M/yx mZ^xtthZWiS i0 2 Kfeai^f^ 
SSi02 «fcv**4:LT:7jr-3>yjtf;*«:ffivvt 
l^xHK£xy^>yirs:i£Ccj:y, ^Si0 2 I 

tfXfcJBWtxy^y-tS*^ 2 5 0TCJ£AT©aS 
T-H 2 ««5%J!^©7*-3>y#*«:/SW&£*:«: 
4$$t£f5ff*®l~3, 5~7Xtt9©^ , fe©Vvfift 
1 «lE®©^^fi©8Sg*& 

[0 0 0 1] 

©3iv ^mwgkt&mwm ^mzmmjcxmmmm^m 

[0002] 

[t^fe©^] iS^©©LS I^>f^Tf»±. gfctorft© 
S©tt^i-eS>S. tSEoT, Ii!iiiS:2M3aiC^*±lf 



(3) 



[0003] m&mmmt. fuxamm 

[0004] 

mmw% y, a$a&©fS3n?&s s i o row*. ^ 

^XvCVD (Chemical Vapor Deposition) ICfcSj&Hg 

[0 0 0 5] ZLCD«fce>lC, ^fls^SiCfeVNTie^ll^ 
©) fcEW^ftlCfcoTftHBIU 3<D^^giia^^ 

±izemmt lt©s i 02«fcc vDjaBw-s©#- . 

[0 0 0 6] fcis-e, tfawHWJBas^Xrfcfcf 

mtwmizmmi^mmmnmitm&tz fesoi ? 

<B««^£x*^>iq;j!W«£lJS£fc#&*. HP 

«dttKBweaH»cr * * * stiTiiww&ffcLT l 

[0 0 0 7] *^tiJja©J:^3fe*WS:«tLTasa 

tife*©-e*y, ^©gifttt, Jir«3l8li:LT#6&fc<Eg§ 

A feRftiLTS S¥3£f^g©$^^£tt«1-.5 £ \Z 

40 

[0 0 0 8] 

¥#flaHR©±#K*Mfe< £%*tt»ffim*«t&£tt 
JBHW&fl&fclNBXBfc, £©#»»<B8ISs8lli& 7 * 
-5>y#*fcffiv*Txy*->irr*£i:CJ:»K get 

«M£mf^iim©4>&< t%-euxi±?ic^^ 

[ o o o 9 ] % l M&z&z^mmnWkKWX 50 



^Sg^l 1- 6 7 9 0 9 



[0 0 10] *£, *|8^©m2fl|^tC#S^^g 

W«ft«illwaWH'6lIiu £©;£«&&{£ 
fg@$S]g|©-gI5&02 *©2r:**:»vvcxy*l/$ru 

R£«*<esi«*iis¥©jb»j ©st$#& 7 *- s s 



'lclHWJL<z>sMfe< fc%HKXtt*©iMfc< £%-gPS:7£ 

.[0011] ^2fi8^ic^S^{^gO$S5i*?ST* 
I*. «a»fiBW»«©xy^>ir3«fc2^y^ft 

o 2 ^eD^&fflv^Txv^^y&ffvv z<m. mm 

fcrnvvrxy^^l/TV^o Q 2 *©#:*fcfl!VMfcX 

h ©{BT&* /*-TSS, # l B®fc£&s¥?g#£iM©$[ 
Ji^{Ci:b^T««a^{S$l^ag©x^^>^^!ta^fS 

[0 0 12] *&, *^0£3m£tt«43imi 
©SffiiafStfi, *MW^©J^K^&<fc%>*««6 
»B*tt«:*ttMMK&?R*"t*n3e4:, r©^m&<B 
«WM^xy^>^«|jSKjiaiJ*T?02 &©#X&M 

wrtfK ®^^{s^e^K©^y ©asa-©*-^- 

x.y?yy%:-7*-*ytfj}*Zm^Xft$Z.£lz& 



[0013] maimtei&imt&mffmBfime 

J*. ^8HMBS8®HR©x y > ittSfc 2 v 7 ft 
U *1^S^<S^«^©x^^>^S:^itt|«*-e 
o 2 »©^S:fflvxTffvv *«MMBaW»WBI©Jft»Jffl 
SP^©^-- A-x y ^ y if * 7 it - ^ y if HX «:mv vt 
x^^>^bT^^S. Zl^iJCfcy, ^l«8^(C#5^ 
#^©©aSt^lcJt^TJtm^<^l®^K©x y*y 

[ooi4] *mw<Dm4imiz&z>!mmm 
(Dmstfrm*. ^tmfa<D±$izmim.mmm&z 
z.0)mm&mmmm±izsiO2. 
mamt zjmh. zi©s i o 2 ma>±K.-7*h\/& 

s i o 2 K&xy^>irt*xgi:, Ms i o 2 
Kftx^>ir"r*4:4:%tc|lE7* h X/Vx hJRSxy 

^>y-r*3^fcj:y, i o 2 jgs.o^asyesi 



(4) 



tools] m m&iz&z^mmnm&m-e 

li. *WMWBaW*Wfc7*-5>y#*fcBvvtxs/ 
^^^-ts^fcicj: y, s i o 2 Kh®mMm^& 

**7y^>$ttSK«T?fc<*y, :OI®c£'>&< 

[0 0 16] ft *HMMBW»«H«:7*-5>y3lf^ 
fcfflv^txy^>irr*«^tt. 2 5 0icjgitT©fB«r io 

[0017] 

fftoj^fcaww-*. HiHa4»t. *^©ni©n 

[0 0 18] jfef. HllCS**.fc5»C. 

mt<D±izitA i gas i o tm&ztu z.<da i b*r i 

0 ©_UCl*WLtfC VDS3C * *J«^R£l LT S i 0 2 20 
Rl ljjtflfltStl*.- i0SiO 2 J|ll©± 

KittORifliHmrc: j: ot jKu r y -;i/x-r-;i/ (is 

«*FLUffil.0X:T9>f KS/y-**Mf3» «*B*«JMSR 
Ml 2tfjaKSft<&. ^©^#^{S^S^IS* 

Gas: C4 Fs /CO/A r/0 2 
Pressure : 4 OmTorr 
RF Power: 1 7 0 OW 

[0022] &tc, ma e> tc, jk«j t y -;i/x sc- 
-9-j\'frb&&^fflgm.mwm : 1 2 #Bf3*e&E cr 30 

:/93Csrxy?-v-«:fljvvr S i02ii3 &vx^t 

£©l9©xy *->$0c J: y 1/5?* hR 1 4 %»ni$ 
{CX<y^>^*§tvS 0 iftttUS?* Mi4 ##ts 

ArXliN 2 KH 2 #£**lfe5tf*&V^. 
Gas: N 2 /5%H 2 2 000sccm 

Pressure : 7 mTorr 

Power : 1 2 0 OW 58 

Gas: C4 Fs /CO/A r/0 2 
Pressure : 4 OmTorr 
RF Power: 1 7 0 OW 
2 Or 



4SBPZ1 1- 6 7909 



* 1 2®±iz\t&micvDm.iz&*)$mm£Lxs i o 

2 RrSj&WSKStW ZL©Si0 2 Rl SCDRJFttS i 

o 2 mi i©*tu:yjKj»asti*. ^©as*. ai 

JNJCtt. ±M#S i 0 2 Rl 1, **tfffl^ffim* 

Rl 2, TJitf S i 0 2 Rl 3*>e,&&ttlHNBfi&*r*' 

*. f& *yru-^x-^A^>«BS5S»3jgtTCDay , e 

[0 0 19] 

Mbi] 




O — R — O- 



[0 0 2 0] mz y d©S i 0 2 Rl 3 <D±iZ\%7* b 
(PR) Dll4;WHtt&*u ;®7*M/^ 
Mil 4CttlfT*-^/«:J»a , t*fc«)©^#->«^ 

[0 0 2 1] £©gfc. B^lCnVJM^lC JJ0S1O 

2 Rl 3*®a*ttfcvy*hn:/xy^r-s;Bv»"C:7 
* h l/i** hR 1 4 fcv*? i: LTJ^T©^T*x«/^ 



12/150 /200 /5scan 



2 5 Ot; 

[0 0 2 3] £©ffc. H4Kn%fJ:Sfc, TMOSiO 
2-R1 lj^y*hn:/xy?-*-fcMv*T_h*©Si 

o 2 R-i sfevx^fcUTJgtTflD^iwexv^^yan 

•5. ZL©B£> _hJf©S i 0 2 Rl 3%jTM©S i 0 2 R 

1 1 tmmm<»mzfc\mn\z3Ly'f-y>fziKZ>t>\ r 

J1©S i0 2 Rl 1 J:y±Ji®S 102 Rl 3©##R 

jWfc*<jg«bTv\*fe«>, 1 2_htc 

S1O2 Rl3i3gjt3*l«. £©*!*. Si0 2 Rl 

1, m&mmm&m 2, s i o 2 s 

12/150 /200 /5scan 



El 3#ig>&«Jg 



[0024] ±IBH 1 <D$m<Dim\Z£ fltf. ^t«i3MB 
BW*Btl 2Srxy^>^!lin:-rsfc«)©xy^>y* 
^{C7*-^>^7.T*fe5N 2 /5%H 2 2fXfeJ8^' 
TV**. r©<fceilCN 2 £H 2 ^©Xy^^tfXfc 

fflv^ftt, :i©#*£*m&{e§g®^i 2*©Hf&# 
Jt*aH?S£toWK, chx -^CNt^-i^-exy^ 
> y,gjSjb<itif©T, 04 \zHk-t «fc e> £&#«!*©£• 



50 



[00253 «a&©Rtc;i?£/Bv*e>ft.sm 

2Sivf>y (0 2 xy^>40 -TStl, BBRICJ:* 

«»»^cj:yx^>yiSf&ft^a«fTb*v\ s 



(5) 



2 ©Kf£a<g?f t i/c l * e> & ifox y ^ > y*&im c 

[0 0 2 6] #MaUBOTHRl 20>xy?:/jr 
> Mil 4 *m#K.x-v*ytW&t&z.t.lfiT* 10 
* HRl 4 «W8<frclS#**lS> jft&)F?&<& . 

[0 0 2 7] H5& 4^(Z>ft2agtll©Jgtt£J:&* 

Gas: • C4 Fs/CO/Ar/02 
Pressure : 4 OmTorr 
RF Power: 1 7 00W 
2 013 

[0030] z:<m, mwshmmmm zimmm 

E C R^9*7Xy - ftftWCfiTlTOJ: e> & 2 

[003 1] *t\ «^ffi»WWi2tc^v^i 

tc, ±Jf©Si0 2 Kl 3£v**i:l,T, »&{£f§ 
®$&Kl 23WKT<0*fi 1 'eO2 /N 2 #*lcj:yxy^ 

1 22><TS©S i O2 Kl 1 fC^jJl-Sg^ffilC^-rs 

iwwoiarrs-e*. o*y, s io 2 mi i«»ffit5 

*fx>yf>yt5fflfij:*<> .^i^iegia^i 2 

«:^WSLfci:iST?STEP l©xy^->iTja3Urra 

Gas : 0 2 /N2 2 0 0 0/1 0 Osccm 

Pressure : 7mTorr 



WF1 1- 679 09 



[0028] 9ef % %i<ommtW^ euic^-t 

<fc e> ic, BErafe33MffflK©±Cl*A 1 @3&g 1 0 tm 
i©AlBSWl0©±»cttSiO2 Btl l*«ft 
£©tft. Z.CDS i O2 Kl l©±KHjaKUr 
U -;i/x-^;i^©^»{£il«^^ 1 2 

z.©w«^S0ie^Mi 2<3o±tci±s i o 2 ki 31m 

3©S i 0 2 Kl 3©±lC&7* h 1/ 

57*MRl4jWKtt&*u i«7*M/S?xhKi4»c 

[0 0 2 9] #tfC, H2CjaW,fc3lC 7*M/S?XN 
Kl4£v**fcLTSi02 Kl 3ifiWfr&lto?ir* 

So 

12/150 /200 /5sccm 



P o we r 



[0 0 3 2] r^i; 



1 2 0 OW 

2 5 OTC 

Gas: C4 Fs /CO/Ar/02 
Pressure : 4 OmTorr 
RF Power: 1100W 

wmmmmt: 2 or 

[0 0 3 4] ±I^2©|yg©^ffittC;}5^T : fc3fSl©ll 

[003 5] ^lUMSH^Kl 2®Xy*-2/$r 

IDS*: 2 *-r y ^fls U 7&v?l ^Wmk<m\zM% 
fflV^&*l«02 xv^>yfefrv\ 2 Tflg** 

{ssra^Ki 2®j^y©aiy)-©xy^>^^--A-x 

»v^>^S:V#-^>y^xfCJ:tJt?oTV^„ Z©fe 
«>> *$^f§1i^Kl 2©Xy^>^©|g©:x;i/-7 



*8l&{£g§^Kl 2CDx^5 L >y©x>KjK-f>r-iiC 
«f©^T»xy^>y*ftfeJgtT©%»ffl»C«y#AT, 

;£$^<£f§®£K 1 2^-A-x>y5 L >ysns*T* 
7#-^>^^icj:yx^^>^&ifTe> 8 -e©^ 

;f«i&{est®$Ki 2^03ic^-r*e>fcxv«/^>ys 

Gas: N2 /5%H2 2 000sccm 

Pressure : 7mTorr 
mi Power : 1 2 0 OW 

wmmmmm.-. 2501c 
[0033] z.<Dmz. tsic^mammtiwm^ ea 

4lCjjVt«}:-MC. TJf©S 102 Kl l^T^hn> 

si o 2 ki 1, mwgh&mmmmi 2, si 
o 2 ki sfribtezmmmmiz&xTfr-fr owta 



30 



12/150 /200 /5sccm 



[0 0 3 6] tfcfc>*>, «flmBRmil2&7^- 
^>y^KJ:yxy^>4r"tft4:, #-<<yiff&m 
©xy*>^£©^ttl».iLT?aftjW. 7*-S.>!T 
#x:/oizvUi02 xy*>yjcJtytTIBSf£aH£v* 

LTb*-5. Afttttctt. HUS©«a^g0l«^Kl 
2&x*/^>^-?--5©tC, 7*-5>^xvf>^ 
T*l*0 2 xy^>y<0 5«J!^©Bim«:«i:"r*. L/ 
**U ±fB©<fce>lc2*-5^v'7Mt;U ^vyiTf02 



(6) 



x^K^^hfi^STfcMB^Txy^^U *-r 

v ^"2 ©a5#£ 7 *- $ yfiS7j,z& y x>>^> 

[0 0 3 7] ft W#&{gS§®^BIl 2CMW«-Xy 10 

x>K^w>h©itSff*"ecDx^^>^ic02 
vv. 

[0 0 3 8] JMl&tJW2®mc»ftrc 

tt. AlB3$uo±ic, ±Jg#Si0 2 Ki l, 4*Jf# 
^m^£il«^lll 2, T*#S i 0 2 Rl 3#e>&6 
Wi^tfc^aJilBBeiW&fl^LTV^*^ A1SH 
Ml 0±{c^i^|S^|RG)*^e)^SMra»SiilK«: 20 
fcfcWWfey, S&C AiaBiSlO±{C 

[0 0 3 9] ^gtft&fgftmgl 2 S:^tfMr^8 

««MIIII>l<Rl 2fc«tlW»IRtxyf >^ 

«*.«. 2 ^tf^mSi^lcmga 30 

nub®!* fcj»dw s r t (c^na & « v >s £ £ % wr? 

[0 0 4 0] Sfc, ±aLfel-yf>^E, 

[0 0 4 1] _hf&9$y&{£S§®?S|8|l 2£7*- 



2tfBW ii- 67909 



m*2 5 OICfcl/TV****, 2 5 0"COT®agt?fetl 

[0 0 4 2] ±IB^«*{^I^K1 2&7*- 

5>y^tM^Txy^>jrr«|R H 2 i^5%© 
7*- S^y^fcMvvCHSjK. H 2 i§g#5%Ri: 

[004 3] 

I/O**. OfejStoT, JffBIK£LT*ttfcMgfMffiK 
Sffiv*fc»£, i©JfRBWcfi»Sxy^>^AS:|» 

*. - 

[0 1 3 #38t£©s& i ommmmz zzymmmn 

m 2 ] *#m<m 1 oymmsmvL &&*mw$mm 
&&m*xffi** *»<ot?* y > 0 1 ©&©:di&j5v* 

BtB0T*&-5o 

[03] *56^CDH l ©jl^©^igic«k5^fcgjg© 
JHBfc&tSfcSWW* y , 0 2 ©fccara&g**- 

BTB0-e&s„- 

[®4 3 ^^lcQSi^^e^iim 

Wt^ftBWTf-* %»©T** y , H 3 ©fcffllgfca** 
»Tffi0T'&5. 
[053 ^WOUZ^^O^tC.fcS^^g© 

[063 wmumimm&ot i>yf>^bt^ 

10-A1BSML H-Si0 2 E 12-«1M" 

tt*y r y -;i/x— , i 3 ••• s i o 2 
1 4-7*M/y^' 



113 



[02] 



[03] 



14 PR 





13 
12 

11 
10 



1.1. 








